d9) wtat/nj&mm» 
(43) sbs^mb 

2004 *f 7 £29 El (29.07.2004) 



(i2)*# it ta * £ifo ic s -5 1 % x ^ IS * *i it m (8 t 

10/541590 




PCT 



111 



(10) @BH^M§# 
WO 2004/063642 



Al 



(si) mmmt-ftm 7 -. 

(21) 

(22) SfBttJglB: 

(25) g®UdGICDWl§: 

(26) SBS^BB(D*iS: 

(30) SSfclf^r-*: 
4#8l2003-l972 



F25B 11/02, 1/00, 9/06 
PCT/JP2003/016843 
2003 $U2 £25 B (25.12.2003) 
B*§§ 
B*I§ 

2003 *P 1 £ 8 B (08.01.2003) JP 



(7i) mmA(*m£&<±xo>mj£miz-Di,\-c): y-f#> 

X3l^iC^a (DA IK FN INDUSTRIES,LTD.) [JP/JP]; 



T 530-8323 *HE/& *If|i 4tEtt><l?H2Ta 4f 
1 2#<§ffl-fe>$r — If ;U Osaka (JP). 

(72) £6IUJi& - iS cfc U> 

(75) %m%/mmX(^mtZ'D^X(D^): &«3£B(SAK- 
ITANI^Catsumi) [JP/JP]; =f 591-8511 *BEJft #m&H 

fflT 1 3 0 4»tt?Y*>xS4ft3£tt#afHffft 

raxlfrt Osaka (JP). ftJB JiSt (MORIWAKJ^Vlichio) 
[JP/JP]; =r 591-8511 *Elff ST 1 304f 

* *V *>X«*SC#tt «S!^Bf &WXig*l Os- 
aka (JP). HI* BS) (OKAMOTOJVIasakazu) [JP/JP]- =f 
591-8511 *BSi&iSrti^P3Br 1 3 0 4§i&$V*.>X 
«MMEBr *f53Xlgrt Osaka (JP). fig* £ - 
(KUMAKURA^yi) [JP/JP]; =r 591-8511 *B5J& Wrfifc 

™* i 3 o 4S* y>r^>x3i»ie#tt^s^Rff^ 

/lass*; 



= (54) Title: REFRIGERATION APPARATUS 
H (54) #&W<D«ft: 




50 







Si 












S 


23 


31 


21 



32 



22 



12... OUTDOOR HEAT EXCHANGER 

50... CONTROLLER 

23... EXPANDER 

31. ..ELECTRIC MOTOR 

21 ...FIRST COMPRESSOR 

32.. .ELECTRIC MOTOR 

22... SECOND COMPRESSOR 

11 ...INDOOR HEAT EXCHANGER 

Su^l^ffiStto^f ^nu rc " gerant I s filled in a refri 8 erant cireuit dO) of a refrigeration apparatus. In the refrigerant 
to^oth T^^ n^ 7 ( « \ , 3 SCCOnd COm P ressor < 22 > «" «» Parallel. The first compressor (21) is connected 

to both an expander (23) and a first electnc motor (31), and driven by both of them. On the other hand, the second compressor 
(22) s connected only to a second electric motor (32) and driven by the second electric motor (32). In the refrigerant S 0 Ms 
thT^l j ^P 388 P I P ,n 8 (40) for bypassing the expander (23). A bypass valve (41) is provided in the bypass pip^n^(40)^!folume of 
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m e c*a-c5*r «t a cop jt^ TffiT itt$ 

fgtE©!^ 

j*i©»g§B\ mm® do) T*a*»*s*T**iM*/i>*fTS** 

9fi:J:Dft^*a^«««9i«| (23 ) k% ±b**IH* (10) fc«»6n*4: 

* fcilt »* (31) atF±iaas«i (23) r«iu« od a 

Vaa« (23) 7?«^bfc»*fc J; &I»*ht^« tEit5i lffiJWI (21) 

^ ±n**i§ia do fciiEw (2i) k*wfcK»&ft*fc#fc*2«» 
$a (32) taa**i % ii2tii (32) if*^bfca*fc«keiB»*t l T^a 

tE«t««t^Oi2SIM| (22) feS****©***. 

5 fcJ8 2 £E*r« (22) ®MftMfr«IMMM» (50) 

i3 ®^ ±iB»i©*ii8fc*^Tx *Kiaft do) c«u-sfati (2 

0) C«(t«^IK«tftH«tifc»®Ri# (41) 
*fc*SJ;5fc*2£Eli*| (22) ©^«i:^i0# (41) <DHftfcft|i**-* ; 
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(50) £tfff;L3$©T*&3o 
*5©*BB8\ ±E*4©»II8fc:fe^-t\ fflff^MS (50) (41) 

ifi±&m*-e#mv4 ? )KDmB£&m%.(D sum a »> t & t * 2 &mmm) 
^igitii2ffii (22) £2Emi (22) &w±vtm 

***** *»onmifim&<DBmnZ!>m^}iSizmm# (41) sh^tR* 

«0# (4i) ©w*«»ft^-5«k-5fc***n**cD-e** 0 

*6©»HH\ ±13111, 12,13, *4*fctt*5©»IHfci$vvC, ^ 
ftlolB (10) fctt-Kfl3**^*|i:bT3«**ti, frKBB (10) Tf^ttft* 

311*8 (23) fcfc^Tfffcti*. £01*31* (23) t?tt, ttJNfcft®ffg*tt*s*3| 
U C©Wffi^«*&»**i|ilJRgrti*. ^©Ei®gii s fglffigi* (21) 

xtt»2ffi*«i (22) -cfttmzo mimmm (21) &-*2£Eiie* (22) ©m^ 

#M£*lTlr**tt»fcjfev^ R*Mft(Z>*Ktt % 1JE»* (21) 

^ra**,, aD«>«2sim (22) ^mxztizo mimmm (21) ut N mm 
m (23) TiiiJR*nfcairAk«ii«»*i (31) ^i^^iotii^ 

*ts iAlfc^iSEitS, -#s f2Eli (22) « x i2ili (32) T 

C©*l©»H*:*t,vt, illflEM*! (21) fc»3I$5 (23) fc*«<**iT^ 
£o COfetos ^toiig4rfc^^ ts m iflEiBn (2i) H;ffcig^ti§o 
Sg2ffilf*i (22) *9* (23) tSg^fti2iiI (32) 

HI 2 BESS* (22) tt x «(Z>U^»M«f$tl«. 
fc + fc*^Ts i2ffW (22) *»ff±UT^«CfcfeftD»*. 

±»*2©»HT!H\ Ml^R (50) **2fiEtt« (22) DM****-*. 
(50) tU12£Eii (22) CD«Mfftt N 
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*m%.<DBMm£Tztztbizftt>ti2> 0 0g*« N z<D$m^m. (so) #«t-F 

-f^^©KE#liiJ:D*W*itt % I2E11 (22) ©^.*£fgT£^3i& 
flsfcfrV^ Mfc^«[-9--f ^^©K£E*I*«[J;D*fi«-n«, i2£EM (22) 

5 ±IB^3©^0JT-{±s ^>r^^®SS (40) fci)|g0# (41) £tf*tt|9tt (10) 

fctttt&tiS. flflf# (41) #H^fc#«8fc:fe^T N ttM«CDiKJ£^litts ^e© 
-«tf/t-f^:*31» (40) ^AU aDtfttS* (23) A^AtS. R 

is# (4i) ©m^^s-r^h, (40) fc»-r*^«to«EX*<»«* 

10 ±ffi«54©»WT«±s mn*m (50) tfg2EEIfrM (22) ©^»hfi@5# (4 

1) ©HftkftMST*. C<DMff?JB (50) tU|2ffM (22) ©?=?*iigi5 

■$>Rie# (4i) (Dmmmmit, &fr<DiiBE&m&<DBmmii'9-&ittbiz. 
fft>tiz>o mz-its zomm^m (50) & s ^«-9--r^;i/©iBEjE3& j a«fij;Dt» 

iSW-tlKs H§2EE/^$| (22) ®$S&{£T$«£ttf|s-«>RflS# (41) ©^Jg^l£ 
15 *-r*»fls*ffl^ »fc^«[-9->f ^;i/<o^jBE*«B*|aj:D*ffio-*t« N Sg2fiEliS 
M (22) ©MftJf;*:3-fr«fttt.*Rft# (41) ©MJft*»/^-r«»fPftff^o 
±ia^5©^0^T*«s fW«I#© (50) &&(D±*>t£Mft1tfto 0 oSi), $ij 

(50) t± x «2£EMr« (22) (4i) ©mi»--#«:tt-r«ffiM 

ft<^»*\ ffiff^fi (50) tt N H@5# (41) ©H«ft«oT«)<. H«s 
# (41) ^afc*oTfe«^fcbT^*-9->f ^;i/©WJE*«B*ttJ:t)^fi^» 
^ flUU^S (50) & N I2Eii (22) tilBlltf(D«l||«||ttt«. 

m2mmm (22) ^ate*tifctt«iT?^«[^>f ^;i/©^ffi*«B«««fc 
25 t> mm^st (50) « s i2E»i (22) ©^fi£{gT£^T«g>< 0 

m^bb-m^ms, mm^m (50) mw& (41) &n^T*©Rj&Rtf$H 

^©£5^ ±mm5(Dmwiz&^T, m2&mm (22) &mg5# (4i) # 
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±ffi*6©«Ba7?tt, *ki§ib (io) (DftmtisT-Mfcmm (coo a«« 
^n*o iiEii (2i) xi±m2zmn (22) TjE*snfc:i*fc**tt % 

*iB|0Mifei±, fOMEl^ (10) IZ&^Zs BmU (23) 
**t&V>»2£Elt«l(22) ftftl£Ett*|<21) fc**JfcMLTl**. £©fc» s 

(23) izmmztitzmiBimm (21) u©H-*#^js-r*ck^ 

(23) -siAt^^t^ £9* (23) -e*&n*»*c&ffiT*lil 

tti:*tiKmwi*4kftx*mv4 ****** 
±B»3 0»iHttt, (io) fc/w^aa (40) tmm# (41) 

2£Ei&$a (22) ©*«W*«»^tt*tlD&^fl:T^l«^-f ^;i,*|ti|$* S c: k 
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am (40) ^ffilMlt»xt* c i:T)Mimi(D^«tt) c ktf-B 

±fB*5©»B8-CH\ *2ffi»4l (22) ##±UT*0«Mtttf7tt2:fe 
ofe»-&fc«ttx fi$S# (41) Zm^XJU (40) ^K£E^*lt*«X-r 

Si^tLtl^o ClcDfcfi), ^«EaKX*©*dl>fcJ: Dflggl^ (23) X*nt>ti2> 
mt>i$&TT Z X o %3IIEttflR£|%£Jg£&j^jx|B£Bg)£ c ^ x p^g^ 

s i ttx i *^«Eiii»©*«*^-rBB«p»iiisia7?**. 

® 3 b b\ mmmm 1 ©^mgs^^fts^MM^igT Lfei^mife 
h 4 a & s mmm 1 ® msb b & * t* s ^m,u^±^ u & m^^mmm 
m 4 b & N fgfflu&ftg i ©^aiiattfc* w-a^»fi*«±# bfc»^©iB»M 

H6tts ««O^««lECt:«O'«^jMt3NE«aiK2:AIKfll0[ (COP) ®Hffi 
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(50) fc*fSfATV^* 0 ?Ut, **)l0*tt<Z>&B«|tt x ^MEEItt (10) T^tt 

±b#«im do) fcfc*. zrm*(co.) bx*«*nt^. 
»«hi (io) t tt% ^rn^mm (12), mi 

(is), ft2ra»izja* (i4), hieii (2i), m2mmm (22), ^t>* 
Ag&H (23) wmtbtix^Zo 

±&Mm&m& (id a, \md®z>?ux7 4 >mcD7j> . T> K . ^ 

ciotartaa^^. 01) tmu ft^^nfeswaft 

fc*»BlMlO) 0^Ii:©M^ b ^ 5o ±B*KH* (10) fc*^T. 

c<z>*Aft£iM (11) fcfc, «®-«»|i BRtll# (13) 

E*Jfttt$*i s ^0ft«^i2 0TO# (14) ©*l©#-hfcB«***n 

±b***&*» (12) « s vm^s^d*?* >m<d?4 > . ^> K • * 

t^ta^ft^^s, (12) ttfcsnfcs*^ 

fcftKHB (10) o^iio^Ki^totta. ±flB^@» (io) iz^x, 

zvmnm&mm (12) « x *<D-m&mimi®w® : # (13) ©*2©^-ht: 

B«*tt$*i % «<Z>ft«dtJ»2B9«««# (14) ©*2«D#-hfcB«*iten 

±Bj8 1£E*« (21) &V«2fiEl>tt (22) tt % fiftt* n- >^tr* h > 
i0ifflttti & ****IT**. ^£ D,^2 o<z>£E«» (21,22) tts 
^t©i^i^W« iifc ^ M ^ T ^ o ^«E|B|» (10) fc 
*V>T. ttlfHNi (21) fc*2J£im (22) *MtHDVtm*imim 
(13) ©»30#-hfcBiWlih % *ft*n©*A«#*lH*tt 
(13) 0»40#-ht B fii*h TV , 4f E©«fc, (io) 

■etts bieb* (2i) tm2mmm (22) #5^fca*j»»s*iT^* 0 
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mmatix^&o &m®& uo) iz&^t, m^m (23) & N ^®^x{iy^^2 

(14) ©jR4©*-hfcE*»«fc$tt T v^*o 

i^s ±e£im (21,22) +Bm* (23) toi^ 

fettttMMftfiEjm (21,22) ^Egg^ (23) fcbtffl^TfcJ;^. 

±fBSg 1EEMH (21) B\ BlMl&^bTllg&tll (23) &t>*|g 1 ttflrift (31) 

fcat*s;**vt^*. zomi&mm (21) «± % gsm (23) n<D*m<D&&tz*. 
^n^ntzmtit, mimmn (31) ^ititn&nfci*i:©i(i*t ( k,T 

HU£gMfr£ft3o Sfcs l^OBflbllfeTXIi^tL&JKlEEim (21) h 1^58^ (2 

3) « N *Mti<D®mm&ifim:m \,<**. o^d, gisim (21) <dwl 

(DtfmtBmm (23) ©^L©t**<Di£l±, «rfc-fi o T V> 5 . 

3l2;E$g$§ (22) |± x IEl&lfi^^LTm2m»J^ (32) fclig^nt 
V^*» C©i2EW (22) « N £2tt«r4t (32) ^MMT % Z tlz £ m ?>ti 
fc»*«W-fc«koTHI«iK»*n* 0 ^2JE,Ma (22) tt % HlfiEm 

(2i) «gg^ (23) tmtzz®mmm-vMm*im£te-oT^Zo 
±mmimmm (3i) M^2tii (32) fc» x tn^nfewttBi^o 

-f >^-^*»6W^«*«©ifiS«E«A3&^ilt|&^i^TV^*o « 1 MMm (31) ^fjt 
»-ra28£«E<0«|R«ci: N I2ti)i (32) -x^ij&TS SE«E©««» fcfc N 

±B«lliN (31) ^ttfer«&tt®Mttft*£X-r«^ « lffii^a (2 
1) 2&VJKSS«I (23) ©EUEjfcjSrtf&fbU ^*lfc:#oTSg 1 mWMk (21) 3ft Vlg 
Si« (23) ©JfKDItiAJ^btSo oit), flffiii (21) AtfjgSgl (23) 
©ManMfcfcoTt**. ±B*2«ft« (32) ^«Jfe-r*2fls*©«« 

^ st5 ^ ^2EE«8 (22) OEteSfttf&fcu *ftfc#oTJR2ffi» 
« (22) ©ffbOiti^btSo I2M (22) ©MtfqTfciifc 

^ *2 0#-h#ft*ft£ M (12 ) £ s »3©^-h*«JRiarf*2JEtt«l 
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(21,22) OlftttMfc, I4'M-Wil M 2a M (21,22) ©«A«t 

*- s taa uao^ 2 ©*- f^ 3 M- h taatwi (■ i tf 8t 
*•*-«»> t, *iffl*-hf»3o#->i:aai /a o*2(o#-h4i«4 ( D 
#-i-i:*»-rstt» (Hit»«w»-«t) tfcwowtoi. 

S2ESS«)*# (14) 14, •lCtf-hMwaagMi (11) t, ffi 
8e*-f#«HMtt (12) fc, * 3©*- (23) ©g^^ 
* 4 (23) OSMttt?^^^, ^©»2EES 

*** (H) st, *i<D*-Htm4<D#-u i mmi,a.'om2t>*-h»na 

±B * KW (10) fcf ^ "t'W^M (40) #«»6h rv ,«. -a, 

/W^XKtf (40) tt, ^ffl-***^ (23) ffl^A«t»2E3KWa# (14) 

®«fc*n**u *©<mm«>3ii« (23) ®«sifj«t^2Hgs W ft# (H) ©la 
ksss^tv^,, oss, ^-f,^ B « (40 ) bu mmm (23) ©Aaaitm 

DSIiMJlti/W/UJBtgKIOtHi, 

(40 > «B#Tf»«/W/^# (41) iHRtfSftT 

W*. (41) tts WjMWMWfej;!,^,^^ „ 

(41) <DMe*ftX-r«fc, 'W^UEf (40) 

tSl ^"^ (41 > **arsi, (40) *s«»fttsgk 

±fBn>hD- 5 (so) a, »at»-f**o*ffi< ) « W a (0 a a , 1<t<i!4 j. 5 

»2E»« (22) «>**■•+, , W ^M (40) fc*|**»««mMi 
SS**r5 J: 5 tanas*,™*. (50) tt N i28 

JB« (32) ^fe^nsftSoWSaftSBISjifsB,^ ( 4i) ^ 

ft*M1-«aff*ff,. *fc, c®3> h n- 5 (50) a, niKM (31) 
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JHbft^&KWr*. ft, C©«l!8fc*^Tx *B, ^Dii N fflft 

2) ##±ut;w;u# (4i) ^n»n^Ktt-coibfi!«ni)sr«. -©£-5 

ftl£EIB4ft (21) £Ag&#| (23) ©fflbCD(t^acD£b^*s-S!cr-5®^#t:43 

tftBMmmte&^Ts fgimmwmfr (13) str^ 2 E3Ktioife# (14) t* N 
ei 1 fc*«if«-r«*fciaie)iito* 0 zco^mx-m 1 mm (31) jcMmt-s ts 

ftmmm (10) 7?^«t*s«-SbT^«t-9--r^;i.*sfftott*o ^©ph, ft*MHt&» 
« (12) #ifc*ft*i:&& N £n»^tft# (11) £fc s ^«t^-f 

^MO»BEP.tts ^«-Cft«-»ft«jR©H|||ijE*PcJ: t) *ft<Rft£ftTH 
§ (EI2#hs) 0 

mi&mm (21) j&A©ttft©ft£E*ii#«:a*;h,* 0 -©^ee^ 

mits mimmWMfr (13) ^I.tiMW (12) ^iAt^o ft**& 
(12) fc&VMTs JK&tom&s l^^Mltff*Asp„0|S^x>^ 
^KWU J&B©^^;^ 

^m^m^ (12) *&mfcftflEIMKB\ M 2 B9ftti)|fe# (14) £3ioTJi; 

58^ (23) -viAt^o mmm (23) T-a, #A*ftfc*jE*ft#ftau -© 
*&**<DAto**)],*ifimmm*zmmistiZoBmi (23) T?©ftat: * ^ 

$551*$ (23) *»6iHfcffiAPL©<5fE^«ltts m2W&Wmfr (14) £iioT 
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WO 2004/063642 ^ 0PCT/JP2OO3/O16843 

15 

--T-s ±lB&Wlfc;fel^ *2£EJMt (22) ^Mbt/H;^# (41) 

•ttttZo zcotg, &mm%ik*T'& nits &MTfcsft*MNk£ifcs (12) © 

^kfcfc-T*. o£D s **M£*S (12) ©fflnfc*tt*MM**HKTU 
^ ^OflffiWSTU &*Mft£*S (12) m DC* Jt# 

*rcB\ «i$s (23) ©±*fc»«-&*a#7«^ii*M** N ?*>tt«*tsjf 

(23) ^A-r^htc.fctK j£nm{ii2:tfmfl2:T»i 

Cftfc»U *MI»tt?tt N ^lEli (21) i:^2jEli^ (22) ©jifii^ 

^Mfotsiia (23) ^m\\,Tmm£mMLT-mTftwy-j *j]s*iroz 

^£^©££fli?I$5 (23) ^#AbTHHfc||*Tfw-r^«t^-f ^^ftff^di: 
A«t*Wii»I*II#|fT;?ftJKI**tfr6fa* (23) 

as-e-rtBa* (23) ^xr^^-e^ mmm (23) t-n^st*^ 

-^s ±!3Sa*|t:*v>Ts i2Ei^ (22) ^jtbt;W^7# (41) 



WO 2004/063642 Q ^ PCT/JP2003/016843 

16 

fc^-TSo £©hlr, *»«c + T!*fttt, &*f«Tfc«tt**kftM (12) © 

^k*flS-T*. (12) ©aofc*w*****#±#u 

^«t©Jt*«^*<ft*. Sfc N HM*T-&*li£s H4B 3 fc s ^ 

8-Cfc«ft4Mft£&# (12) fc*W-*^«tJEAtf PL3&*&PL'^si:±#-r*. o£ 
tK **tf**;WDffi£E#±#U ft*Mt&tfcS (12) m 

-©i^C^^tfc^ *HJII^JB7!J±s (41) £H 

^t/W^USf (40) ^&^£ziA-r£eihfc:£ !), flE«HWi:JK5HB!li:tf^ 

-Tctatis (23) zmmistctic' (Dvtm&ttmh, (4i) &m 

»bfc£E®Rft<z>*Kfctf N *MU£bT®£ftJR£M (11) ^ixt5 0 
lgM*te + "Tffetitt. ^4Btd^-r<fcat:^ 055^1 (23) £afi»L&j£C 
*©tt«R©^jii: x (41) *»»bfc^E©#«kDiMKfc# N 

ttOl^iSIf (12) ^Xt«c 

^ots *^«fi^«gtz: < kn«s B^m (23) ©iftL©i*m£t*-ey:^fc^ 

ffiB£*N«©— ffl$£^>f (40) ^iAt^iix ^©#£ ftJJi* 

Si^S (23) ^*AT*»E*«©«#*il>u J^5ia (23) TW&ttSlkfrCiS 

T^^s<o bfrb&#£ N swttisstf-rs^titts s*>«ft©is^aiB^-c 

*«© C 0 P ifin ft* «k 5 fc£E^4>Jj^^ (23) %Kffl-T S ©*«fi0jT?fc t) s 
^-f^^M (40) ^$#XL«:lttiK*f,)5;^S^i:^sigH:^iJ 
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